Carbon-11-FLB 457: a radioligand for extrastriatal D2 dopamine receptors.
D2 dopamine receptors in extrastriatal brain regions are of central interest for research in schizophrenia and antipsychotic drugs. This article reports the development of [11C]FLB 457 for PET examination of extrastriatal D2 dopamine receptors. Carbon-11-FLB 457 was prepared by O-methylation of FLB 604 (2-hydroxy precursor) with [11C]methyl iodide. Total radiochemical yield was 25%-35% within a total synthesis time of 30 min. The specific radioactivity at the end of synthesis was about 1300 Ci/mmole (48 GBq/mumole). FLB 457 bound with high affinity to D2 and D3 dopamine receptors, whereas binding to other putative central receptors was negligible. PET studies in Cynomolgus monkeys demonstrated 15 times higher accumulation of radioactivity in the striatum than in the cerebellum after 60 min. Uptake in the thalamus and neocortex, extrastriatal regions with a low density of D2 dopamine receptors, was, respectively, 4 and 2.5 times higher than in the cerebellum. Radioactivity was displaced by raclopride and haloperidol which confirms the selectivity and reversibility of [11C]FLB 457 binding to D2 dopamine receptors in vivo in the striatum, thalamus and neocortex. Carbon-11-FLB 457 should be a useful PET ligand for quantitative examination of D2 dopamine receptors in extrastriatal regions in the human brain.